Re mote Exploration and Experimentation Project 

Science Application Teams 
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Prototype applications based on their mission concepts 

Port and demonstrate applications on the 1st Generation Testbed 

Use their experiences with REE to influence some of their mission design 

decisions 
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Remote Exploration and Experimentation Project 
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Cache until downlink opportunity 
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- Characterize and compensate for atmospheric effects 

- Calculate land surface temperatures and emissivity spectra 

- Automatically convert the emissivity data to a thematic map 




Data Compression 








• Compute moments of a sample plasma distribution function onboard 

Low Frequency Radio Astronomy Imaging (ALFA/SIRA mission) 

• 16-64 formation flying spacecraft using interferometry to produce low frequency 
maps and two dimensional imaging of solar disturbances. 

• Compute pairs of time series (120+) to find the correlation maximum 
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- The rover returns analysis - not only 
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• Both approaches have a power performance penalty we can’t live 
with! 
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Software Implemented Fault Tolerance 



, have to throw away opportunities to acquire data! 
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pplications must detect bad errors 

- Using Algorithm -Based Fault Tolerance (ABFT), assertion checking, other 
techniques 
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ABFT can correct as well as detect errors 
- Currently, we are focusing on error detection, using result checking 
• If (transient) errors are detected, the routine is re-run 




Receiver Operating Characteristic (ROC) curves (fault-detection rate vs. false alan 
random matrices of bounded condition number (< 10*^), excluding faults of relative 
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- System software is being developed 

• Fault injector, fault detection and recovery mechanisms, scheduler, etc., 

A number of questions still need to be answered... 
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REE Milestones 
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overhead of checkpointing is not prohibitive? 



